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ABSTRACT: 

PURPOSETo obtain a method and device which for measuring the polarization dispersion of a 
measurement target in all polarization states of light signal accurately and easily. 

CONSTITUTIONThe method and device are provided with a polarization control means 2alpha 
which can convert the polarization state of light signal output from light sources 1 and 1' to any 
polarization state and can control the polarization main axis of light signal in any direction using 
the light source 1 for outputting a wide-band light signal or a light source 1' for changing the 
wavelength of the output light signal and a fixed analyzer 4 for inputting light signal after passing 
a measurement target 3 from the polarization control means 2alpha for interference. Further, it is 
also provided with a branch means 9 for branching the interfered light signal which is outputted 
from the fixed analyzer 4, an optical spectrum analyzer 5 which measures the light intensity over 
a wide band by inputting one interference light signal branched by the branch means 9, light 
reception measuring means 13 and 13' which receive and measure the light signal, and a 
recording operation means 12 which records the measurement result of the optical spectrum 
analyzer 5 and the light reception measuring means 13 and 13* and then perform an operation. 
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ABSTRACT 



An electrical junction box characterized by the provi- 
sion of knockouts provided in the walls of the outlet 
box which are accessible from the interior of the box 
for easy removal, The junction box, which is con- 
structed of an injection moldable resinous material 
having insulating properties, is provided with tapered 
ribs on the exterior surface of the side walls to prop- 
erly orient the box with respect to the wall yet provide 
sufficient draft angle to enable injection molding. Ad- 
ditional volume on the interior of the electrical outlet 
box is provided by a lateral extension of the box con- 
structed and arranged to fit within the wall structure. 
Grounding means for use with the boxes is provided 
wherever necessary. 

17 Claims, 18 Drawing Figures 




Reissued July 22, 1975 Re. 28,489 

4 Sheets-Sheet 1 




Reissued July 22, 1*75 



4 Sh«»t«-Sk#»t 2 




Reissued July 22, 1975 

4 Sheets^-Sheet 3 



Re. 28,489 




ReUsu«i July 22, I §75 



Re. 2S.4I9 




Re. 28,489 

1 2 

MOLDED ELECTRICAL JUNCTION BOX One primary object of the present invention is to pro- 

. vide an electrical outlet box having insulating proper- 
Matter enclosed in heavy brackets t J appears in the ties wh ich has a fastening bracket molded as an integral 
original patent but forms no part of this reissue specifi- pift thereof and with which standard nails may be used 
cation; matter printed in italics indicates the additions 5 fof fastening the outIet box to structural members, 

made by reissue, A further object of this invention is to provide an 

, electrical outlet box having knockouts accessible from 

the interior of the box so that the knockouts may be 
readily removed from the interior of the box using tools 
This application is a division of application Ser. No. 1Q normalIy available to the electrician. A related object 

69,266 filed Sept. 3, 1970, now U.S. Pat. No. of ^ invention h to provide a knockout structure 

3,701,451. which presents a smooth-edged opening to any conduc- 

BACKGROUND OF THE INVENTION tors placed therein after the knockout blank has been 

This invention relates to junction boxes and electrical , 5 "J^Sta^ ob j ec t of this invention is to provide an 

outlet boxes constructed of a matenal having msulatrng out]et ^ tovi means to d H . 

properties, and to grounding means for use with such ances p , ace<| such that the outlet box itself may 

JJff' . , . ....... ,j . , . • i be used for either grounded or non-grounded electrical 

This invention further relates to molded electrical 

junction boxes made of an insulating material which 20 "^specific object of this invention is to provide an 

have a plurality - of knockouts Resigned to be readuy re- e]ecbic £ outlet ^ for thin wan construction having 

movable from the intenor of the box. a sufficient volume to meet ^ standards m up by gov ! 

PRIOR ART ernmental codes, yet which has a standard-sized open- 
Junction boxes of the general type with which the in- ~ K - , . » 

.... j it § j» * 23 Accordingly, this invention provides an electrical 

vention herein is concerned are usually rugged die-cast - w • L • , ^ , . r 

. . . . . ~ „",, outlet or junction box which may be constructed of a 

aluminum housings having a number of wall segments J ■ ■ . . . ■ . . 

... . j * - i *j . plastic or other suitable msulatrng material which can 

which may be removed by impact or manipulation with [_ - , . m . , . , . * . M 

tools from the outside of ihe box. It is usually very diffi- * molded mto toe desired shape. Opposing side walls 

culttoremovetheseknockoutsfromtheinteriorofthe M ^ a pair of fastener ears through which standard 

box since no means is provided for ready manipulation 30 nalls mav * Pl aced to ^ the °^ et bo * es * a 

and access from the interior. Other types of outlet structural member in a wall. Tapered nbs are provided 

boxes are known to the prior art in which plastic mate- *e dihedral corners of the box to compensate 

rials are molded into an open topped receptacle; how- for the drait angle of the box side walls. The draft angle 

ever, the knockout segments provided in these devices „ * P rov,ded m j the **W ? m J ectlon mo,ded bo * to 

suffer similarly from the problem of inaccessibility facQitate molding. The nbs are positioned on the side 

from the interior of the box. Thus, whenever the outlet waUs of the ^ to en 6 a S e ^ structural members of 

or junction box is installed in a wall, it is very difficult * c wal1 cause the front face of ^ °° x to be P° sl - 

to open one of the knockout segments to provide ac- tioned m P^ e of wa » mto which *c box is in- 

cess to the interior of the box without either doing a ^ stalled. 

great deal of damage to the adjacent wall materials or Knockouts are positioned in the side walls of the box. 
completely removing the outlet box from the walL The ^ knockouts are constructed so that they may be re- 
juhction boxes with which this invention is concerned moved and conductors inserted into the box after the 
are intended to enable the mounting of a variety of *>° x °een installed in a wall. The knockouts are 
electrical applicances, such as switches, electrical re- 45 molded into the side of the junction box in such a man- 
ceptacles and convenience outlets. n er that they may be removed from the inside of the 
Mounting the devices of the prior art to structural box by insertion of the blade of a screwdriver or similar 
members in the wall has presented several problems. tool into an exposed slot on the interior of the box and 
The first problem encountered involves the manufac- twisting the screwdriver to break the portion of the 
ture and construction of the electrical junction box. 5Q knockout which covers the aperture. The knockout is 
The mounting apparatus has presented some problems molded in a thin section so that it will fracture readily , 
with regard to the injection molding techniques neces- yet.maintain adequate strength to close the aperture in 
sary to form the mounting apparatus as a part of the in- those instances in which the knockout is not removed, 
jection molded electrical outlet box. The prior art de- The outlet box of this invention can be provided with 
vices, while providing for the attachment of the device 55 an offset extension for use with a shallow depth or thin- 
to the structural member, have resulted in fabrication wall type construction so that while a single modular 
difficulties due to mold release problems. One alterna- opening can be utilized, the interior volume of the box 
tive has been to provide a separate mounting bracket may equal the electrical code requirements. This is ac- 
to be nailed to the structural member arid to which the complished by providing a protrusion from the side of 
box is then attached by screws or bolts. ^ the box extending into the interior of the wall structure. 

nDrc ™ ~™ Txr\/cKrrrr.xi A grounding mechanism is provided with the rajec- 

OBJECTS OF THE INVENTION tion molded junctk)n boxes which may be inserted mto 

It is an object of this invention to provide a molded : the box to ground any appliance to be used with' the 
electrical outlet box constructed of a lightweight and box. The removable grounding mechanism permits the 
inexpensive material which is easy to manufacture. A 65 use of the junction box described herein interchange- 
releated object of this invention is to provide an open-. ably in applications in which grounding of the appli- 
topped molded insulation wiring box which may be ance is necessary and applications in which no ground- 
constructed utilizing injection molding techniques. ing' device is required. 



Re. 28,489 

3 4 . 

form the box white permitting the box to be formed by 
injection molding techniques. The threaded lug mem- 
ber 3<J must extend completely to the back wall 39 of 
the box 20;to- permit release of the box from the mold. 
A depth guide 27 is provided on each end wall to insure 
that the front face 35 of the box is flush with the outer 
surface of the wall board or panelling used on the wall. 

An important feature of this invention is to provision 
of the tapered ribs 24 along the outer portion of the 
outlet or junction box suitable for standard building ap- 10 side walls 21 of the deep-wall molded junction box. 
plications; Ribs 24 are provided to properly orient the side wall of 

FIG. 2 shows a bottom perspective view of the device the box so that the front wall 35 will be precisely per- 
shown in FIG. 1; pendicular to the structural member to which the box 

FIG. 3 shows an upper perspective view of one em- is attached, It is necessary to provide the tapered ribs 
bodiment of this invention which is suitable deep-wall 15 24 so that the injection molding techniques well known 
use in thin- wall construction such as mobile homes and in the art may be utilized to form the box. A draft angle 
the like; equivalent to the angle y must be imparted to the side 

FIG. 4 is a front view of the device shown in FIG. 3; walls in order to insure release of the box from the 
FIG. 5 is a side view of the device shown in FIG. 3; mold. The tapered ribs 24 thus are formed in the side 
" FIG: 6 is an end view of the device shown in FIG. 3; 20 walls 21 of the boxes 20 so that adjacent the front wall 
FIG. 7 is a partial plan, view of the knockouts utilized 35 the ridge is flush with the surface of side wall 21. Ex- 
in the device shown in FIG. 3; tending toward the rearward portion of the box the 

FIG. 8 is a partial cross section. of the knockout area width of the rib 24 increases so that the upper surface 
shown in FIG. 7 taken along lines 8—8; of rib 24remains perpendicular to the front face 35, 

FIG. 9 is a partial cross section of the knockout area -25 and thus extends at the angle y with respect to side wall 
shown in FIG. 7 taken along lines 9—9 of FIG. 1\ 21. The tapered ribs 24 are particularly useful in the 

FIG. 10 is a partial plan view of one of the knockouts defep-wall molded junction box 20 as shown in FIGS. 1 
used m the device shown in .FIG. 1; and 2. However it may be used in all embodiments of 

FIG. 1 1^ is a partial cross-sectional view of the knock- this invention, if desired, 
out area shown in FIG. 10 taken along lines 11— 11 of 3u Ah appliance such as the convenience outlet 28 may 
FIG. 10; be readily connected to wires extending into the inte- 

FIG. 12 is a partial cross-sectional view of the knock- rior of the box through knockouts 26 and the appliance 
out area shown in FIG. 10 taken along lines 12— 12 of then pushed back into contact with the threaded lug 
FIG.10;- member 30with screw 29 threadably engaging the inte- 

FIG: 13 is a cross-sectional view of a second embodi- 3 * rior of threaded lug member 30. The ears 67 of conve- 
nient" of the knockout shown in FIGS. 10-12; nience outlet 28 are engaged by screw 29 to firmly hold 
: FIG; 14 shows one type of grounding: mechanism the Convenience outlet 28 in its proper position within 
suitable for use with the various embodiments of this the box 20. 

invention; an ™ e kno< * out sections 26 are thin molded sections 

FIGi 15 is a perspective view of the apparatus shown .constructed of the same material as makes up the rest 
in FIG; 14 m assembled position; of the box 20 and are formed with an aperture 81 open- 

FIG. 16 is a partial cross-sectional view of the appa- ing into the interior of the box. The aperture 81 is 
ratus shown in FIG. 15 taken along lines 16^-16 in* FIG. . formed so that the- blade of a screwdriver may be in- 
15; serted into the aperture and the knockout 26 removed 

FIGi 17 shows a second embodiment of the ground- 45 by twisting the blade of the screwdriver to fracture the 
ihg means utilized in this invention; and, . thin segment of plastic material. A recess 32 extending 

FIGI 18 shows a third embodiment of the grounding along the sides of knockouts 26 defines one wall of a 
means utilized in this invention. very thin frangible member 34 which may be readily 

Referring more particularly to the drawings, wherein shattered by the twisting force of a screwdriver blade 
like numerals indicate like parts, there is seen in FIG. in aperture 81. In FIGS. 10, 11 and 12 the details of the 
1 an outlet box indicated generally at 20 which is of the knockouts 26 and the surrounding structure of box 20 
1 deep-wall style having a standard size aperture defined is shown in detail. The straight entry port wall 33 pres- 
by front face 35 into which an appliance such as the ents a smooth surface to any conductor entering the 
convenience outlet 28 may be inserted. The deep-wall 55 box to eliminate the possibility of severing or otherwise 
molded junction box 20 has side walls 21, end walls 22 injuring the insulation thereon. The, recesses 32 along 
and a plurality of knockout elements 26 placed in the the sides of the straight entry port wall 33 insure that 
end walls 22. A pair of fastener 5 ears 23 are molded as no jagged edges will be presented to the conductor in- 
an integral part of each end wall 22 and provide means serted through knockout 26 after removal of the 
for attaching the box to a structural member by use of ^ knockout blank. 

hails 25. The fastener ears 23 are set at an angle a with The deep-wall molded junction box 20 is provided 
respect to the rear wall of the junction box 20 to permit with end wall "nail guides 23 which are inclined at the 
easier access in nails 25 for nailing the box to the struc- " angle a with respect to the front face 35 to facilitate in- 
tural member. A threaded lug member 30 is molded stallation of the outlet box in a standard wall construc- 
tors each end wall 22 and the ridge formed thereby ex- 65 tibn. Angling the nail holders 23 with respect to the 
tends completely through to the back wall 39. A slot 31 front walI 35 gives easy access to the nails or other fas- 
extends partially along the exterior of side wall 22 and tenets being used to hold the outlet box 20 to the waD 
serves to decrease, the amount of plastic necessary, to studs. The fastener ears 23 are molded integrally with 



These and other objects and advantages of this inven- 
tion will become more readily apparent by ari evalua- 
tion of the ' description of several preferred embodi- 
ments of this invention as set put below with particular 
reference to the attached drawings. 

IN THE DRAWINGS 

FIG. 1 shows an exploded perspective view, of one 
embodiment of this invention which is a drop-wall style 



